The effect of quantum dots on synaptic transmission and plasticity in the hippocampal dentate gyrus area of anesthetized rats.
Recently, quantum dots (QDs) have attracted widespread interest in biology and medicine. They are rapidly being used as new tools for both diagnostic and therapeutic purposes. Critical issues for further applications of QDs include the assessment of biocompatibility and biosafety of QDs. Most of previous researches concerning QD cytotoxicity focused on in vitro studies. In the present study, the impairments of acute exposure to well-modified and unmodified QDs (streptavidin-CdSe/ZnS and CdSe QDs, respectively) on synaptic transmission and plasticity were examined in adult rat hippocampal dentate gyrus (DG) area in vivo. The input/output (I/O) functions, paired-pulse ratio (PPR), field excitatory postsynaptic potential (fEPSP) and population spike (PS) amplitude were measured. The results showed that PPR and long-term potentiation (LTP) were all significantly decreased in these two types of QD-exposed rats compared to those in control rats. While the I/O functions and the amplitudes of fEPSP slope and PS amplitude of the baseline were significantly increased under QD exposure. These findings suggest that exposure to QDs, no matter whether they are well modified or not, could impair synaptic transmission and plasticity in the rat DG area in vivo and reveal the potential risks of QD applications in biology and medicine, especially in the toxin-susceptible central nervous system (CNS).